PAX2 gene mutation in a family with isolated renal hypoplasia.
The PAX2 gene encodes a transcription factor that plays a critical role in the development of the urogenital tract, eyes, ears, and central nervous system. Recently, renal hypoplasia was observed to be part of the renal-coloboma syndrome, which is caused by heterozygous mutations of the PAX2 gene. The renal-coloboma syndrome is a rare autosomal dominant syndrome that involves optic nerve colobomas and renal anomalies. For investigation of whether PAX2 mutations occur in patients with isolated renal hypoplasia, patient DNA was analyzed for PAX2 mutations, by using PCR and direct sequencing. The study involved 20 patients with bilateral renal hypoplasia associated with decreased renal function. Heterozygous PAX2 mutations were detected in two patients, i.e., a novel nonsense mutation (C to A transversion at position 1566 in exon 9) in patient 1 and another novel nonsense mutation (C to T transversion at position 1318 in exon 7) in patient 2. The nucleotide changes for patients 1 and 2 directly introduced stop codons, presumably resulting in a message for a truncated PAX2 protein that lacked a partial transactivation domain. An ophthalmologic examination revealed a very mild, asymptomatic coloboma in patient 2, whereas the fundus was normal for patient 1. The mutation cosegregated with the presence of renal hypoplasia in the family of patient 1, appearing de novo in the mother of the patient, which strongly suggests that this mutation was the cause of renal hypoplasia in this family. This study demonstrates for the first time that PAX2 mutations can be responsible for isolated renal hypoplasia.